How-to Create a bootable ERD commander CD

Version1.3

The latest version of this document is always at http://www.multimania.com/jfb/gb
Guillaume Bordier, guillaume.bordier@iname.com
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Credits :

Thanks to Michael Blake from Winternals for his support despite his lack of time.

Thanks to Gilles Volant from www.winimage.com for the documentation on ISO9660

Thanks to Jerome Fenal from Admiral System and Network, France for the effectiveness of his web queries.

My concern was to get a CD version of the excellent tool from Winternals Software : ERD commander PRO.

Instead of booting on the three modified NT disks, we will boot on a CD-ROM following the El-Torito Specification.

At the end of my research, Gilles found a faq on www.ntfaq.com which was almost the same method I used but for Windows 2000 (http://www.ntfaq.com/ntfaq/install67.html#install67).

The page http://nikko.simplenet.com/goldentime/bootcd01.htm from Tung Cheng Tsai was also very useful to understand how the El torito spec works.

The El torito spec is at Phoenix’s : http://www.ptltd.com/products/wp.html
The ISO9660 specification is a little bit hard to find but is available under its European name on http://www.ecma.ch/stand/ecma-119.htm.

Fast-track:

The stages for building this CD are those :

· Create a ERD directory somewhere on your disk

· Create a I386 sub-directory, build the ERD commander disks and copy the whole thing to the I386 directory.

· Get all SP5-updated files from an uncompressed SP5 and replace the ERD files (except SMSS.EXE, it’s the core ERD file !), this will allow you to read NTFS 5 partitions and give you the latest driver for your Compaq array or SCSI stuff, do not hesitate to use Winternals instruction to add other SCSI drivers.

· Get the 2K CD-ROM boot sector from a NT installation CD-ROM

· Edit TXTSETUP.SIF to load the right drivers for you (optional).

· Put  the right tag file (cdrom_s.40 or cdrom_w.40) in your ERD directory.

· Have an extra copy of NTDETECT.COM in the ERD directory

· Build the ISO image using the CONTENT of the ERD directory (ERD directory should not appear on the CD-ROM !!.

· Use CDRWIN or MKISOFS with the bootable options : custom (no-emulation),  boot sector, 4 sectors long. (one CD sector = 4x512 bytes sectors)

· Build the ISO image from the files with NO VERSION NUMBER option (exists in CDRWIN and MKISOFS only)

· Burn the CD

· BOOT !

The Whole story

First stage  : Get all the right files on a directory

Make the ERD diskettes should not be a problem.

Be aware of the FAT32.SYS problem for non-english NT version. It does not fit on the diskette. If you do not have a correct FAT32.SYS file (should be 
115 ,984 bytes long), put a semi-colon (‘;’) before each line referring fat32.sys in the txtsetup.sif file.

Create your root cdrom directory (why not make a subst on it )

Create the I386 sub-directory

Copy all ERD files from the diskettes to the I386 directory on the disk

Update NT files in your I386 directory from a decompressed SP5, each file present both in the SP5 and on your new I386 directory must be copied. (optional but very useful for NTFS 5 W2K partitions) 

Do NOT update SMSS.EXE file ! it is the ERD commander program file.

Final : Copy NTDETECT.COM from the I386 directory to the (future) root directory

Second stage : BOOT SECTOR

The method using CDRWIN described in  http://www.ntfaq.com/ntfaq/install67.html#install67 should work, because the boot sector usually is at sector 20 (0x13). The sector should end up with « SETUPLDR.BINI386 » string and zeroes after. If it is not the case, you’re looking at the wrong sector, see the recipe below to find the right sector.

I used Winimage to get the beginning of  the CD image (first 1% then cancel) 

Load the image file into a hex editor (I used Ultraedit)

Go to Offset 0x8847, write down the number, it is the sector offset for the boot catalog (usually 13).
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With the calculator in HEX mode, multiply the number by 800H, it gives you the offset for the boot catalog (13H*800H = 0x9800H)

At offset 28H (i.e. 0x9828H ) you find the sector number for the bootsector.(usually 14, that make sector 20, decimal).
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Use CDRWIN to read that sector (0x14=20)  from the CD or use your editor to copy and save Offset A000H to A7FFH (0x14*0x800=0xA000H) to a file (bootsec.bin.).

See  http://www.ntfaq.com/ntfaq/install67.html#install67 for an example

The file should be 2048 bytes long, this is the size for a sector in a mode-1 CD-ROM. If it is not 2048 bytes long, pad with zeroes.

If your directory is different from I386, you can patch the boot sector at offset 0x319H and replace I386 with your directory name, pad with 0x00.
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As John Eccles stated, you’d better use WIN2K boot sector, because it asks you to press a key before booting !

Link to a win2k boot sector : http://www.multimania.com/jfb/gb/erd/w2kboot.bin and the BOOTFIX.BIN file that goes into the I386 directory.

Third stage, burning the CD

Remember these important items :

· ISO9660 File system (I did not test Joliet ) but it should work.

· No version numbers

· BOOTABLE CD : emulation : none (custom) load sector count : 4 load segment (default) 07C0H

Create the bootable ISO9660 image file :

The point is to use (like Microsoft) the “no emulation” feature of the El torito specification and provide our boot sector file. To achieve this, you can use MKISOFS or CDRWIN to create the image.

Add our root ERD directory to the image. 

In the CD-boot options, set your software for : no emulation ( or custom), read 4 sectors for the boot sector, the default load segment must stay to 07C0H.

The options shown ATTN :  http://www.ntfaq.com/ntfaq/install67.html#install67  are all rights, except for the joliet file system, I do not know if a Joliet CD would work, the NT 4.0 CD-ROM is not a joliet CD (no Joliet Extra Boot Volume Descriptor).

This is the purpose of the “88 00 00 00 00 00 04 00 14” line in the boot catalog, 04 means 4 sectors (4*512 bytes = 2048 bytes).
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In the file system options, set it to ISO9660, Disable version number, this is the key !

Now : BURN
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Final Stage (optionnal) check your ISO Image

Following the http://nikko.simplenet.com/goldentime/bootcd01.htm page and this document, you should be able to check your boot volume descriptor (offset 0x8800), the boot catalog location and sector and the pointer to the boot sector file. 

In the sector next to the boot volume descriptor (that is offset 0x9000) there should be a boot volume descriptor terminator (a few bytes with ‘FF’ and “CD001 “ string)
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Next check the file system generation : 

Go to a directory and check if file names do not have any version numbers “;1” appended to their names.
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You must have this : 
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You could also (that is what I did) try to make a multiboot CD with a DOS boot floopy as the second entry to the boot catalog and your favorite DOS utilities (DISKEDIT, Partition Magic, Lan Drivers …) , but it may work only on PC “clones” , other manufacturers like , Compaq, IBM or Siemens did not implement the BIOS extensions for the multiboot CD in the El torito spec.

By the way, I have a quite good recipe to build a Bootable MS-TCPIP CD/Diskette with multiple Network drivers. I’ll write it down some day.

How to build a multi-boot catalog ?

The multi-boot catalog is rather easy to build, the problem is that most well known vendors (IBM, Compaq and Siemens for sure)  do not allow you to select the boot catalog entry you want but select the first boot catalog entry for you. But all recent BIOSes from Award and all “real” motherboards (ABIT, ASUS…) do allow you to do so.

To build the multi-boot catalog I used instructions from http://nikko.simplenet.com/goldentime/bootcd01.htm, which are limpid.

The issue is to be able to boot on a DOS-based entry.

We have to take an image of a 1.44 diskette (do it with winimage) and put it in the ISO image.

Then you should locate the diskette image within the ISO image, and extract the sector number.

Open the ISO image in your favorite HEX editor and do a text-based search.

Take the offset and divide it by 800H to get the CD sector number. Note that number.

You have to add a boot catalog entry header, and the as many boot catalog entries you want.

Header descriptor is “91 00 xx 00” where xx is the number of following boot catalog entries.

Then you can enter a nearly 23 bytes text, (see El torito spec chapter 2.5 for further details).

This brings us to the third line after our first boot catalog entry where lies our second catalog entry.

For this one we’ll put a single line: 88 02 00 00 00 00 01 00 xx 00 00 00 00 00 00 00

Where xx is the sector number for the 1.44 boot disk image of our second catalog entry !! 

Write the previously found sector number for the diskette image at this place and bingo!, you’ve got a multi-boot CD-ROM.
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For a multi-boot catalog sample check : http://www.multimania.com/jfb/gb/erd/multicat.bin
Good luck !

Guillaume Bordier

Guillaume.bordier@iname.com

Appendix 

How to test your ERD commander before burning (beware it is a bit complicated !)

To boot from a Hard Drive, You’ll have to patch SETUPLDR.BIN like explained later

· Create a DOS primary partition (more than 32Mb, it has to be FAT16, not FAT12)

· Put all above files on it

· Take a snapshot of the partition with winimage (www.winimage.com) 

· Save the boot sector from the a NT diskette with winimage 

· Restore it to the partition image with winimage and write it on the disk

· For these steps, you could also have used disk probe, with extreme care, or any boot sector save /restore utility (STB, disksave …) !

· Use BOOTPART (from Winimage site ) to create a boot file and add the right line in BOOT.INI file : BOOTPART <part number> “ERD”.

· Boot from the hard disk, and choose ERD in the list.

Patch the SETUPLDR.BIN file :

Look for “fdisk(%d” string in the file.
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One line below, replace “\$WIN_NT$.~BT\” with “\I386\” or whatever, PAD WITH ZEROES, 0x00, ASCII 0 .

Copy SETUPLDR.BIN to the “Root Dir” (i.e. ERD dir).
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